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(a) determining the value of a function of the difference between said diagnostic 
profile and the perturbation response profile extracted from said perturbation response 
curves for a level of perturbation to said protein; and 

(b) minimizing said determined value of said function by varying the level of 
perturbation to said protein to determine a level of perturbation that minimizes said 
determined value of said function. 



57. (Amended) The computer system of claim 54 wherein said function comprises a 
sum of the squares of differences of the diagnostic profile and the perturbation response 
profile extracted from said perturbation response curves. 

58. (Amended) The computer system of claim 53 wherein determining the level of 
P perturbation is achieved by a method comprising: 

(a) determining the value of a function of the correlation between said diagnostic 
II t profile and the perturbation response profile extracted fi'om said perturbation response 

curves for a level of perturbation to said protein; and 



(b) maximizing said determined value of said function by varying the level of 
perturbation to said protein to determine a level of perturbation that maximizes said 
determined value of said function. 



68. (Amended) The computer system of claim 67 wherein said determining the level 
of perturbation is achieved by a method comprising: 

(a) determining the value of a function of the difference between said diagnostic 
profile and the combination of the perturbation response profiles extracted fi-om said 
perturbation response curves for said level of perturbation to each said protein; and 

(b) minimizing said determined value of said function by varying the level of 
perturbation to each said protein to determine the level of perturbation to each said 
protein that minimizes said determined value of said function. 

Please add new claims as follows: 

69, (New) A computer system for measuring activity of a drug in vivo comprising a 
processor and a memory coupled to said processor, said memory encoding one or more 
programs, said one or more programs causing said processor to perform a method comprising 
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determining an activity level of a protein in a cell treated with said drug according to a 
method comprising determining a level of perturbation to said protein at which similarity is 
greatest between a diagnostic profile and a perturbation response profile extracted from 
perturbation response curves for the determined level of perturbation to said protein, wherein: 

(a) the diagnostic profile is obtained by a method comprising measuring a first 
plurality of cellular constituents in the cell treated with said drug; and 

(b) the perturbation response curves are provided by a method comprising 

(i) providing perturbation response profiles of said protein for a cell, 
wherein said perturbation response profiles are obtained by a method 
comprising measuring a second plurality of cellular constituents in a 
cell at a plurality of discrete levels of perturbation to said protein, 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation 
to said protein, wherein said interpolated response profiles comprise 
said perturbation response curves, 

and wherein said determined level of perturbation to said protein represents said protein 
activity level in said cell treated with said drug and said protein activity level is a measure of 
said drug activity. 

70, (New) The computer system of claim 69, wherein determining the level of 
perturbation is achieved by a method comprising: 

(a) determining the value of a function of the difference between said diagnostic 
profile and the perturbation response profile extracted from said perturbation response 
curves for a level of perturbation to said protein; and 

(b) minimizing said determined value of said function by varying the level of 
perturbation to said protein to determine a level of perturbation that minimizes said 
determined value of said function. 

71. (New) A computer system for determining a level of activity of a biologically 
active cellular constituent of interest comprising a processor and a memory coupled to said 
processor, said memory encoding one or more programs, said one or more programs causing 
said processor to perform a method comprising determining a level of perturbation to the 
cellular constituent of interest at which similarity is greatest between a diagnostic profile and 
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a perturbation response profile extracted from perturbation response curves for said 
determined level of perturbation to the cellular constituent of interest, 

said diagnostic profile having been obtained by a method comprising measuring a first 
plurality of cellular constituents in a cell of said cell type, 

said perturbation response curves being the products of a method comprising: 

(i) providing perturbation response profiles of the cellular constituent of 
interest for said cell type, w^herein said perturbation response profiles 
are obtained by measuring a second plurality of cellular constituents in 
a cell of said cell type at a plurality of discrete levels of perturbation to 
the cellular constituent of interest, and 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation 
to the cellular constituent of interest, wherein said interpolated 
response profiles comprise said perturbation response curves, 

wherein said determined level of perturbation to the cellular constituent of interest 
represents the activity level of said cellular constituent of interest in said cell type. 

72. (New) The computer system of claim 71, wherein determining the level of 
perturbation is achieved by a method comprising: 

(a) determining the value of a function of the difference between said diagnostic 
profile and the perturbation response profile extracted from said perturbation response 
curves for a level of perturbation to said cellular constituent of interest; and 

(b) minimizing said determined value of said function by varying the level of 
perturbation to said cellular constituent of interest to determine a level of perturbation 
that minimizes said determined value of said function. 

73. (New) A computer system for identifying a cell of a cell type that has one or more 
genetic mutations or polymorphisms that disrupt activity of one or more corresponding gene 
products, comprising a processor and a memory coupled to said processor, said memory 
encoding one or more programs, said one or more programs causing said processor to 
perform a method comprising determining a level of perturbation to each said gene product at 
which the similarity is greatest between a diagnostic profile and a combination of 
perturbation response profiles extracted from perturbation response curves for each said gene 
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product for each said determined level of perturbation, said diagnostic profile having been 
obtained by a method comprising measuring a first plurality of cellular constituents in said 
cell, wherein said perturbation response curves for each said gene products are the products 
of a method comprising 

(i) providing perturbation response profiles of said gene product for said cell 
type, wherein said perturbation response profiles are obtained by measuring a 
second plurality of cellular constituents in a wild type cell of said cell type at a 
plurality of discrete levels of perturbation to said gene product, and 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation to said 
gene product, wherein said interpolated response profiles comprise said 
perturbation response curves, 

wherein said determined level of perturbation to each said gene product represents the 
extent to which the activity of said gene product is disrupted, and wherein cells in which 
corresponding gene product activities are disrupted are identified as having genetic mutations 
or polymorphisms in said genes. 

74. (New) The computer system of claim 73 wherein said determining the level of 
perturbation is achieved by a method comprising: 

(a) determining the value of a fimction of the difference between said diagnostic 
profile and the combination of the perturbation response profiles extracted fi-om said 
perturbation response curves for said level of perturbation to each said gene product; 
and 

(b) minimizing said determined value of said fiinction by varying the level of 
perturbation to each said gene product to determine the level of perturbation to each 
said gene product that minimizes said determined value of said fiinction. 

75. (New) A computer system for determining the dose of one or more drugs to 
achieve a desired clinical effect in a patient comprising a processor and a memory coupled to 
said processor, said memory encoding one or more programs, said one or more programs 
causing said processor to perform a method comprising determining a dose of said one or 
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more drugs where similarity is greatest between a diagnostic profile and a perturbation 
response profile associated with the desired clinical effect, wherein 

(a) the diagnostic profile is provided by a method comprising measuring a first 
plurality of cellular constituents in one or more cells from said patient treated 
with said one or more drugs; and 

(b) the perturbation response profile associated with the desired clinical effect is 
provided by a method comprising 

(i) providing a plurality of perturbation response profiles of said one or 
more drugs for one or more cells of one or more patients, wherein said 
plurality of perturbation response profiles is obtained by a method 
comprising measuring a second plurality of cellular constituents in one 
or more cells at a plurality of discrete levels of exposure to said one or 

O more drugs, and 

(ii) calibrating said plurality of perturbation response profiles to clinical 
effects of the one or more drugs, 

^ wherein said determined dose of said one or more drugs where similarity is greatest is the 
y dose of said one or more drugs to achieve said desired clinical effect in said patient. 

Q 76. (New) The computer system of claim 75 wherein determining a dose of said one 

Pj or more drugs is achieved by a method comprising: 

y (a) determining the value of a function of the difference between said diagnostic 

profile and the perturbation response profile associated with the desired clinical effect; 
and 

(b) minimizing said determined value of said function by varying the dose of said 
one or more drugs to determine a dose of said one or more drugs that minimizes said 
determined value of said function. 



77. (New) A computer system for determining a drug therapy to achieve a desired 
clinical effect in a patient comprising a processor and a memory coupled to said processor, 
said memory encoding one or more programs, said one or more programs causing said 
processor to perform a method comprising determining a drug therapy where similarity is 
greatest between a diagnostic profile and a perturbation response profile associated with the 
desired clinical effect, wherein. 
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(a) the diagnostic profile is provided by a method comprising measuring a first 
plurality of cellular constituents in one or more cells from said patient treated 
with said drug therapy; and 

(b) the perturbation response profile associated with the desired clinical effect is 
provided by a method comprising 

(i) providing a plurality of perturbation response profiles for a plurality of 
drug therapies, wherein said plurality of perturbation response profiles 
is obtained by a method comprising measuring a second plurality of 
cellular constituents in one or more cells for a plurality of drug 
therapies, and 

(ii) calibrating said plurality of perturbation response profiles to clinical 
effects of the plurality of drug therapies, 

wherein said determined drug therapy where similarity is greatest is the drug therapy to 
achieve said desired clinical effect in said patient. 

78. (New) The computer system of claim 77 wherein determining the drug therapy is 
achieved by a method comprising: 

(a) determining the value of a function of the difference between said diagnostic 
profile and the perturbation response profile associated with the desired clinical effect; 
and 

(b) minimizing said determined value of said function by varying the dosage of 
said drug therapy to determine the dosage of said drugs therapy that minimizes said 
determined value of said function. 

79. (New) A computer program product for use in conjunction with a computer 
having a processor and a memory connected to the processor, said computer program product 
comprising a computer readable storage medium having a computer program mechanism 
encoded thereon, wherein said computer program mechanism may be loaded into the memory 
of said computer and cause said computer to carry out a method comprising determining a 
level of perturbation to a protein at which similarity is greatest between a diagnostic profile 
and a perturbation response profile extracted from perturbation response curves for said 
determined level of perturbation to a protein, said diagnostic profile having been obtained by 
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a method comprising measuring a first plurality of cellular constituents in a cell of said cell 
type, said perturbation response curves being the products of a method comprising: 

(i) providing perturbation response profiles of said protein for said cell type, v^herein 
said perturbation response profiles are obtained by measuring a second plurality of 
cellular constituents in a cell of said cell type at a plurality of discrete levels of 
perturbation to said protein, and 

(ii) interpolating said perturbation response profiles so that a perturbation response 
profile may be extracted over a range of levels of perturbation to said protein, wherein 
said interpolated response profiles comprise said perturbation response curves, 

wherein said determined level of perturbation to said protein represents a level of 
activity of said protein in said cell type. 

80. (New) A computer program product for use in conjunction with a computer 
having a processor and a memory connected to the processor, said computer program product 
comprising a computer readable storage medium having a computer program mechanism 
encoded thereon, wherein said computer program mechanism may be loaded into the memory 
of said computer and cause said computer to carry out a method comprising determining an 
activity level of a protein in a cell treated with a drug according to a method comprising 
determining a level of perturbation to said protein at which similarity is greatest between a 
diagnostic profile and a perturbation response profile extracted fi*om perturbation response 
curves for the determined level of perturbation to said protein, wherein: 

(a) the diagnostic profile is obtained by a method comprising measuring a first 
plurality of cellular constituents in the cell treated with said drug; and 

(b) the perturbation response curves are provided by a method comprising 

(i) providing perturbation response profiles of said protein for a cell, 
wherein said perturbation response profiles are obtained by a method 
comprising measuring a second plurality of cellular constituents in a 
cell at a plurality of discrete levels of perturbation to said protein, 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation 
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to said protein, wherein said interpolated response profiles comprise 

said perturbation response curves, 
and wherein said determined level of perturbation to said protein represents said protein 
activity level in said cell treated with said drug and said protein activity level is a measure of 
activity of said dmg. 

81. (New) A computer program product for use in conjunction with a computer 
having a processor and a memory connected to the processor, said computer program product 
comprising a computer readable storage medium having a computer program mechanism 
encoded thereon, wherein said computer program mechanism may be loaded into the memory 
of said computer and cause said computer to carry out a method comprising determining a 
level of perturbation to a biologically active cellular constituent of interest at which similarity 
is greatest between a diagnostic profile and a perturbation response profile extracted fi-om 
perturbation response curves for said determined level of perturbation to the cellular 
constituent of interest, 

said diagnostic profile having been obtained by a method comprising measuring a first 

plurality of cellular constituents in a cell of said cell type, 
said perturbation response curves being the products of a method comprising: 

(i) providing perturbation response profiles of the cellular constituent of 
interest for said cell type, wherein said perturbation response profiles 
are obtained by measuring a second plurality of cellular constituents in 
a cell of said cell type at a plurality of discrete levels of perturbation to 
the cellular constituent of interest, and 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation 
to the cellular constituent of interest, wherein said interpolated 
response profiles comprise said perturbation response curves, 

wherein said determined level of perturbation to the cellular constituent of interest 
represents a level of activity of said cellular constituent of interest in said cell type. 

82. (New) A computer program product for use in conjxmction with a computer for 
identifying a cell of a cell type that has one or more genetic mutations or polymorphisms that 
disrupt activity of one or more corresponding gene products, said computer having a 
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processor and a memory comiected to the processor, said computer program product 
comprising a computer readable storage medium having a computer program mechanism 
encoded thereon, wherein said computer program mechanism may be loaded into the memory 
of said computer and cause said computer to carry out a method comprising determining a 
level of perturbation to each said gene product at which the similarity is greatest between a 
diagnostic profile and a combination of perturbation response profiles extracted from 
perturbation response curves for each said gene product for each said determined level of 
perturbation, said diagnostic profile having been obtained by a method comprising measuring 
a first plurality of cellular constituents in said cell, wherein said perturbation response curves 
for each said gene products are the products of a method comprising 

(i) providing perturbation response profiles of said gene product for said cell 
type, wherein said perturbation response profiles are obtained by measuring a 
second plurality of cellular constituents in a wild type cell of said cell type at a 
plurality of discrete levels of perturbation to said gene product, and 

(ii) interpolating said perturbation response profiles so that a perturbation 
response profile may be extracted over a range of levels of perturbation to said 
gene product, wherein said interpolated response profiles comprise said 
perturbation response curves, 

wherein said determined level of perturbation to each said gene product represents the 
extent to which the activity of said gene product is disrupted, and wherein cells in which 
corresponding gene product activities are disrupted are identified as having genetic mutations 
or polymorphisms in said genes. 

83. (New) A computer program product for use in conjunction with a computer for 
determining the dose of one or more drugs to achieve a desired clinical effect in a patient, 
said computer having a processor and a memory connected to the processor, said computer 
program product comprising a computer readable storage medium having a computer 
program mechanism encoded thereon, wherein said computer program mechanism may be 
loaded into the memory of said computer and cause said computer to carry out a method 
comprising determining a dose of said one or more drugs where similarity is greatest between 
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a diagnostic profile and a perturbation response profile associated with the desired clinical 
effect, wherein 

(a) the diagnostic profile is provided by a method comprising measuring a first 
plurality of cellular constituents in one or more cells from said patient treated 
with said one or more drugs; and 

(b) the perturbation response profile associated with the desired clinical effect is 
provided by a method comprising 

(i) providing a plurality of perturbation response profiles of said one or 
more drugs for one or more cells of one or more patients, wherein said 
plurality of perturbation response profiles is obtained by a method 
comprising measuring a second plurality of cellular constituents in one 
or more cells at a plurality of discrete levels of exposure to said one or 
more drugs, and 

(ii) calibrating said plurality of perturbation response profiles to clinical 
effects of the one or more drugs, 

wherein said determined dose of said one or more drugs where similarity is greatest is the 
dose of said one or more drugs to achieve said desired clinical effect in said patient. 

84. (New) A computer program product for use in conjunction with a computer for 
determining a drug therapy to achieve a desired clinical effect in a patient, said computer 
having a processor and a memory connected to the processor, said computer program product 
comprising a computer readable storage medium having a computer program mechanism 
encoded thereon, wherein said computer program mechanism may be loaded into the memory 
of said computer and cause said computer to carry out a method comprising determining a 
drug therapy where similarity is greatest between a diagnostic profile and a perturbation 
response profile associated with the desired clinical effect, wherein 

(a) the diagnostic profile is provided by a method comprising measuring a first 
plurality of cellular constituents in one or more cells from said patient treated 
with said drug therapy; and 

(b) the perturbation response profile associated with the desired clinical effect is 
provided by a method comprising 

(i) providing a plurality of perturbation response profiles for a plurality of 
drug therapies, wherein said plurality of perturbation response profiles 
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